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(54) FOLDABLE CELL PHONE 

> 

(57) A second connecting portion 22 of a second in- 
side portion 2A IS fornned w{ih an opening portion 24 ex- 
tending all the way from en inner peripheral surface of 
the connecting hole 23 to an outer surface of the con- 
necting portion 22 end towards a second outside portion 
28- This opening portion 24 Is set both in size dimension 
and configuration such that a fitting portion. 32a of a 



haige pin 32 can be inserted into the connecting hole 23 
via the opening portion 24. The second out^de portion 
aSia.formed wRh e shielding portion 25for shielding the 
opening portion 24. The shielding portfon 25 Is formed 
with a protruding portion 26 v^lch Is brought irito the 
opening portion 24. A distal end face of the protrud^g 
portion 26 Is generally in contact with the fitting portion 
32a, 
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Description 



Disclosure of Invention 



Technical Field 

[0001} This invention relates to a foldable type celluter 5 
telephone In which a main body portion and a lurnable 
portion are turnably connected to each other through a 
hjnge> 

Background Art io 

f 0002 J In genemi, a foldable type cellular telephone 
has a transmitting portion and a receiving portion (either 
one of them Is the main body portion and the other is 
the turnable portion) The transmitting portion has a re- « 
celving hole formed In one end portion thereof, and the 
receiving portion has a connecting hole formed In one 
end portion thereof .A hinge main body of a hinge is non- 
turnably inserted in the receiving hole. One end portion 
of a hinge pin of the hihge Is ^or^tu^n8bly inserted tn the 20 
connecting hole. The other end portion of the hmge pin 
is lumably inserted in the hftige main body, so that the 
transmitting portion and the receiving portion are turna- 
bly connected to each other through Itm hinge (see Jap- 
an^e Patent Application Unexamined Publication No. 
2(»p-110434). 

[0003] For assembling the conventional fpldabja type 
cellular telephone, first, the hinge main body \s Inserted 
Jn the receiving hole. Then, the hinge pin is pushed to- 
wards the Interior side of the hinge main body against 3a 
the biasing force of hinge means disposed within the 
hinge main body« so that the hinge pin is entirely env 
bedded in the hinge main body. After the connecting 
hole of the receiving portion is brought into an dppoding 
relation to the hinge pin In that state, the hinge pin is ss 
moved so ds to be projected from the hlrige main body 
by the teasing means.. Then, one end portion of the 
hinge pin is inserted into the connecting hole. By this, 
the transmitting portion and the rsceh/ing portion are 
turnably connected to each other though the hinge 
[0004J However, the conventional fcldable type cellu- 
lar telephone has the following probleir^. Since thecon- 
necting hole must be brought Into an opposing relation 
to the receiving hole while holding the embedded state 
of the hinge pin In the hinge main body at the time for « 
connecting the transmitting portion to the receiving por- 
tion, the hinge plri cannot be inserted Into the connecting 
hole easily. l\4or8oven the hingd rhain body becomes 
tonger to th0 extent that the hinge, plri can be brought 
into and out of the hinge main body and therefbre, the so 
hinge becomes large In size, in addition, since the bias- 
ing means must be installed within the hinge main body, . 
the number of component parts 1$ increased to that ex- 
tent, the structure becomes complicated and the man- 
ufacturing costs are increased. 55 



[0005} The present invention has been accomplished 
in order to solve the above problems According to the 
present Invention, there Is provided a foldabte type cel- 
lular telephone comprising a mairt body portion and a 
turnable portion, one ends of the main body portion and 
the turnable portion being tuniabty connected to each 
other through a hinge such that the main body portton 
and the turnable portion can be turned between a folding 
position where opposing surfaces of the main twdy por- 
tion and the turnable portion are folded in such a manner 
as to be contacted with each other and a using position 
where the opposing surfaces are away from each other, 
at least either one of the main body portion and the turn- 
able portion Including an Inside portion and an outside 
portion which are formed by being bisected along the 
opposing surfaces, the hinge including a hinge main 
body and a hinge pin one end portion of which is tumabiy 
connected to the hinge main body and the oUier end por- 
tion of which is projected from the hinge main body, one 
end portion of the remainirig one of the main body por- 
tion and the tumat>{e portlori being formed with a receiv- 
ing hole for receiving the hinge main body such Ihst the 
hinge main body cannot be turned, one end portion of 
the inside portion being formed with a connecting hole . 
into which the otfrerfend portion of the hinge pin project- 
ing from the hinge main body Is nor>-turnat>iy inserted, 
wherein the inside portion fsforrned with an opening por- 
tion formed atl the way to an inner pertpheral surface of 
the connecting hole from an outer surface opposing the 
outside porttoo so that the otherend portion of the hinge 
;p{r» can be inserted into the connecting hole through the 
opening portion, ai^ a part of the outside portion cbrre- 
sponding tothe opening portion is fonmed a shield- 
ing portion for shielding the opening portion. 
[0006] In this case. It is preferred that the shielding 
portion is fonmed with a protruding portion which Is ex- 
tended Into the opening portion such that a distal end 
portion of the protruding portion is generally in contact 
with the hinge pin. It Is also preferred that a distal end 
face of the protruding portion and an inner peripheral 
surtace of the connectinQ hole corresponding to the dis- 
tal end face are formed with an engaging portion which 
is engaged with the other end portion of the hinge pin 
inserted into the connecting hole so as to fixedly positlori 
the hinge pin. Prefefab|y« the engaging portion is in the 
form of a mountain or a valley. 
{0007] li is accepted that either one of the main body 
portion and the tumabte portton serves as a transmitting 
portion and the remaining one serves as a receiving por- 
tion- 

Brief Oescription of Drawings 
[0008] 



FIG. 1 is an exploded perspective view showing a 



PAGE 27/34 " RCVD AT 1/10/2006 9:50:18 PM {Eastern Standard Time] « 8VR:USPTO-EFXRF-6/24 * DNIS:2738300 * CSID: 8064080673 * DURATION (mm-ss): 25-56 



From: 8064986673 



To: USPTO 



Page: 28/34 



Date: 2006/1/20 J:,^ 10:58:35 



EP1 ai2 739A1 



first ombodlment of the present invention: 
FIG. 2 is a sectional view tai<en on line Y-Y of FIG. 
3. showing only an important portion of the above 
emfobdimeni; 

FIG. 3 IS an enlarged sectional view talcen on line 
X-X of F(G. 2: and 

FIG. 4 Is a sectional view, like FiG. 3. showing a 
second embodiment of the present inventioa 

Best Mode for Carrying Out the invention 



10 



10009] The present Invention will now be described in 
the form of one preferred embodiment with reference to . 
FJG$1tp4. 

(0010] First, a first embodiment of the present inven- 
tion wfll be described with reference to FIGS. 1 to 3 . FiG, 

1 shows an exploded pierspective view of afoidable type 
celfuJar telephone T according to the present invention . 
This celluiar telephone T includes a receiving poflion 
(main bocjy portion) 1, a transmitting portion (tuiriable 20 
portion) 2, and two hinges 3< 3 through which one ends 

of both the receiving portion 1 and transmitting portion 

2 are tumably connected to each other. The receiving 
portion 1 and the transmitting portion 2.are turnabiy con- 
nected to each other about an axis L of the hinge 3 such 2s 
that the portioi^a 1, 2 can turning move between a folding 
positloh whisre their front faces (opposing facets) are 
abutted with each other as indicated by imaginary lines 

of FIG .3 and a using position (away about 130 degrees 
from the folding position in a circumferential direction in 30 
this embodiment) as indicated by solid lines of FIG 3. 
[0011 J The receiving portion 1 ihciudes a first Inside 
portton 1A whose front face is abutted with the transmit- 
ting portion 2 when the receiving portion 1 is turnlngly 
moved to the foJding position, and a first outside portion 39 
1 B fixed to a back face (the face facing the opposite side 
of the transmitting portion 2 side) of the first inside por- 
tion 1A by fixing means (not shown) such a? a screw. 
The first inside portion 1A is provided at Its front face 
portion with a liquid crystal display portion 11 . The first ^0 
outside portion 1 B Is provided wRh an integral cIrcuit(not 
shown), etc. 

[0012] The trahsmiUing portion 2 includes a second 
inside portion (inside port/on) whose front face is abut- 
ted with the receiving portion 1 In the folding position, 4S 
and a second outside portion (outside portion) 2B fixed 
to its back face portion by fixing means (not shown) such 
as a screw. The second inside portion 2A is provided at 
its front face portion wi^ push buttons 21 for inputting 
numerical figures, character^ symbols, and other cop- so 

■ ■ * 

trol members (not shown). The second outside portion 
18 is provided with an integral circuit (not shown), etc. 
[0013] The first inside portion 1A has a first connect- 
ing portion 12 of a circular configuration in section 
formed on its first end portion (the end portion on the « 
IransmitUng portion 2 side). The length of the first con- 
necting portion 12 Is shorter than the width of the first 
inside portion 1A The first connecting portion 12 is ar* 



ranged at a central portion in a width direction of the first 
Inside portion 1 A. Moreover, the first connecting portion 
12 is arranged such that its axte is in alignment with the 
axis L of the hinge 3. 

The first connecting portion 12 has receiving holes 13 
formed in Its opposite end faces arid extending on the 
axis t^ Although the receiving hole 13 is circular in sec- 
i\on In this emtwdiment, the configuration of the hole 1 3 
is not limited to this, ttmay be of any suitable noh circular 
configuration in section such as, for example, square in 
section. A key portion 13a is formed on an inner periph* 
eral surface of the receiving hole 13. iristead of this key 
portion I3a» a key groove may be formed. In the case 
where the receiving hole 13 is formed in a non-drcular 
configuration in section* there is no need of a provisbn 
of the key portion 133 nor the key groove 
[0014] The second inside portion 2A has two connect- 
ing portions 22 of a circular configuration in section 
formed on its one end portion (the end portion on the 
receiving portion 1 side). The Second connecting por- 
tions 22. 22 are arranged at opposite end portion in a 
width direction of the second inside portion 2A with each 
of their axes aligned with the axis L. An interval between 
the two second connecting portions 22, 22 is generally 
equal to the length of the first connecting portion 12. The 
first connecting portion 12 is inserted between the sec- 
ond connecting portions 22. 22. A connecting hole 23 
extending on the axis Lis formed in an opposing surtace 
of the second corinecting portion 22 with respect to the 
first connecting portion 12. Although the connecting hole 
23 is formed in a nsctangular configuration in section in 
thirs emb6dim,ent» it may be of any other non-circular 
configuration in section. 

[0015J The hinge 3 for tumably connecting the receiv- 
ing portion 1 and the transmitting portion 2 together in- 
cludes a hinge main t>ody 31: and a. hinge pin 32. Tha 
hinge main body 31 Is formed a circular conftguratior) 
in section and engaged with the receiving hcrfa 13. More- 
over, the key portion 13a is tMrought into engagement 
with a key groove 31a formed In an outer pertpharal sur- 
face of the hinge main body 31 . 6y this, the hinge main 
body 31 Is non-tumably engaged with the receiving hole 
13. Of course, in the case where the receiving hole 13 
and the hinge main body 31 are fomned in a non-cincular 
configuration in section, there is no need of a provision 
of the key portion 13a nor the key groove 31a. 
[0016] On the other hand, the hinge pin 32 is arranged 
such that ita axis is in alignment with the axis L. One end 
portion of the hinge pin 32 is turnably inserted in the 
hinge main body 31 . The other end'portion of the hinge 
pin 32 is projected outside from the hinge main body 31 
and has a fitllrtg portton 32a formed thereon This fiUing 
portion 32a has a generafly identical configuration in 
sectkin with the connecting hole 23 and is non-turnably 
fitted to the connecting hole 23. By this, the receiving 
portion 1 and the transmitting portion 2 are turnabfy con- 
nected to each other through the hinges 3. 3. 
[001 7] As shown in FIGS . 1 and 3, an opening portion 
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24 IS formed in the second connecting portion 22. This 
opening portion 24 extends towards the second outside 
portion 2B side from the fnner peripheral surface of the 
connectfog hole 23 and reaches the outer surface of the 
second connecting portion 22. Moreover, the opening 
portion 24 has a length and a width generally equal to 
those of the connecting hoJe 23. Accordingly, the open- 
ing portion 24 allows the fitting portion 32a of the hinge 
pin 32 to pass therethrough In a direction orthogonal to 
the axis L. The fitting portion 32a can be Inserted into 
the connecting hole 23 yia the opening portion 24. 
10018] The second outside portion has a shielding 
portion 25 formed on its poilion opposing the second 
connecting portion 22, This shielding portion 26 Is 
adapted to shield the opening portion 24 so that the 
opening portion 24 cannot be seen vjsualfy from outside 
The shielding portion 25 has a protruding portion 26 
formed in its opposing surface with respect to the open- 
ing portion 24. The protruding portion 26 is er^ageable 
with the opening portion 24 The protruding portion 26 
is set in height such that its distal end face is generally 
contacted w?th the fitting portion 32a of the hinge pin 32. 
[0019] In the foldable type cellular telephone T thus 
coristructed, in the case where the receiving portion 1 
and the transnfltting portion 2 are connected to each oth- 
erthnough the hinge 3, the second Inside portion 2A and 
the second outside portion 28 ane separated from each 
other beforehand . The first Inside portion^ 1 A and the first 
outside portion IB /pay be fixed to each other before- 
hand, or they may befixed after connection between the 
receiving portioni and the transmitting portion 2. Then, 
the hif^e main body 31 of each hinge 3 is inserted into 
the receiving hole 13. Thereafter, the attitudes and pa-- 
sitions of the receiving portion 1 and the first Inside por- 
tion 1 A are adjusted such that the fttting portion 32a of 
the hinge pin 32 Is tnoved in a direction orthogonal to 
the axis L so as to be Inserted into the operDng portion 
24. m this embodiment^ in ihe case where an angle 
fbnmed b^een the receiving portion 1 and the second 
inside portion 2A is made generally equal to an angle 
likewise fprmed therebetween In the using posiUon. the 
fitting portion 32a can be Inserted Into the opening por- 
tion 24. It is, of course, accepted mat the fitting portion 
32a can be Inserted into the opening portion 24 at any 
other angle than the above-mentioned angle. Sut>se<- 
quently. the fitting portion 32a is Inserted into the open- 
ing portion 24 and then further inserted into the connect- 
ing hole 23 from the opening portion 24. Thereafter, the 
second outside portion 2B Is fixed to the back face of 
the second Insrde portion 2A. Then, the shfelding portion 
25 shields the opening portion 24 so that the opening 
portion 24 cannot ba seen visually fix)m outside. Mora* 
over, the protmding portkin 26 is brought into the open- 
ing portion 24 and generally contacted with the fitting 
portion 32a By this, the fitting portion 32a is prohibited 
from moving in a direction for connecting the connocting 
hole 23 and the opening portion 24 together and hence, 
the receiving portion 1 and the transmitting portion 2 are 
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prohibited from playing in the same direction. 
10020] . As seen in the foregoing, according to this fold- 
able type cellular telephone T. at the time for bringing 
the fitUng portion 32a of the hinge pin 32 into the con- 
necting hole 23, the fitting portion 32a of the hinge pin 
32 can be inserted into thd connecting hole 23 from the 
opening portion 24 merely by moving the hinge pin 32 
In the direction orthogonal to the axis L, Accordingly, it 
is no more required to make the hinge pin 32 embedded 
in the hinge main body 31 . Thus, the fitting portion 32a 
Of the hinge pin 32 can easily be Inserted into the con- 
necting hole 23. Since the hinge pin 32 is no more re- 
quired to be embedded in the hinge main body 31, the 
length of the hinge main body 31 can be reduced to that 
extent and therefore, the entire hinge 3 can be made 
smalter in size. Moreover, since no biasing means for 
biascng the hinge pin 32 in a direction protruding from 
the hinge main body 31 is required, the number of com- 
ponent parts can be reduced to that extent and the hinge 
structure can be simplified. Moreover, its manufacturtng 
cost can be reduced. The transmitting portion 2 Is bi- 
sected Into a second tnskie portion and a second out- 
side portion even in the conventional celiuiar tele- 
phones. Accordingly., the present Invention can easily 
be applied to those conventional cellular teJephohes on- 
ly with a small design change in which the opening por- 
tion 24 and the protaiding portion 26 are formed. 
10021 J A second emt>odiment of the present invention 
win now be described with reference to FIG. 4, In this 
second embodiment, a side pcHtion of the engaging por-» 
tjon 24 facing an opening portion 24 and another side 
portion opposing thereto are formed with mountain por- 
tions (engaging portions) 32b, 32b composed of bwo In- 
clination surfaces. The moufttain portions 32b. 32b are 
formed such that a \lne connecting thelrapexes together 
is orthogonal 'to an axis L. The mountairi portions 32b, 
32b are Jateraily symmetrically arranged with respect to 
the nne and point symmetrically arranged with respect 
to the axis L The side iJortJon of the connecting hoie 23 
opposing one of the moumain portions 32b is formed 
with a valley portion (engaging portion) 23a of a conf^- 
unation Identical wfth the mountain portion 32b, A distal ' 
end face of a protruding portion 26 opposing the other 
mountain portion 32b is also formed with a valley portion 
(engaging portion) of a conftguraUon identical with the 
mountain portion 32b. When the protruding portion 26 
is brought into engagement with the openfng portion 24 
after the fitting portion 32a is Insert^ Into the connect- 
ing hols 23, the valley portions 23d. 268 sandwichingly 
hold the mountain portfons 32b, 32b, As a result, the 
yarley portions 23a, 26a are engaged with the mountain 
portions 32b, 32b. respectively, the fitting portion 32a is 
unmovably restrained with respect to a direction for con- 
net^tlng the mountain portions 32b, 32b and a direction 
orthogonal to the direction for connecting the mountain 
portions 32b, 32b and received in the connecting hole 
23 vwth no play. Any other configuration of the mountain 
portion 32b and the valley portions 23a, 26a is accepted 
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as long as the protruding portion 26 can be recefved in 
the connecting hole 23 with no ptay when the mountain 
portions 32b, 32b and the valley portions 23a, 26a are 
engaged mth each other. It Is also accepted that a valley 
portion (engaging portion) is formed on the fitting portion ^ 
35a. and the mountain portion (engaging portion) is 
fonmed on the connecting hole 23 and the protmding 
portion 26. 

[0022] It should be noted that the present invention is. 
by no means, limited to the above embodirnents, and io 
many changes and modirications can be made in ac- 
cordance with necessity. 

[0023] For example, although the receiving portion 1 
serves as a main body portion and the transmitting por^ 
tion 2 serves as a turnabte portion in the above embed- i^ 
imenis, the reverse arrangement is also accepted in 

which the receiving portiba 1 serves as a tumable por- 
tion and the transmitting portion 2 serves as a main body 
portion. 

[0024] Similarly, although the receiving hole 13 is 20 
formed in. the receiving portion 1 and Ihe connecting 
hole 23 is formed in the transmitting portion 2. it is also 
accepted that the connecting hole 23 is formed in the 
receiving portion T and the receiving hole 13 is formed 
In the transmitting portion 2. The receiving portion 1 with 
the receiving hole 1 3 is not necessarily bisected into the 
inside portion 1 A arid the outside portion 1 8. According- 
ly. In the case where the recdving hole 13 is formed in 
the transmiUind portion 2. the transmitting portion 2 is 
pot required to be bisected into the inside pprtion 2A and ^ 
the outside portion 2B. instead, they may be integrally 
fornied as a whole. 

[0025] Moreover, with respect to play of the receiving 
portion 1 and the transmitting portion 2 in the direction 
for connecting the connecting hole 23 and the opening 3S 
portion 24 together, they are not necessarily reqeired to 
be rastnained by the protruding portion 26, instead, the. 
piay of the receiving portion 1 and the transmrtling por- 
tion 2 in the direction for connectlrig thai hole 23 and the 
portion24 may be restrained by any other suitable mem-* ^0 
ber. In that oase, there Is no heed of a provision of the 
protruding portion 26 

Industrial Applicability 

43 

[0026] Accordirtg to the present invention, ttie trans- 
mitting portion and the receiving portion can easily be 
connected to each other In a fotd^le type cellular tel e«- 
phoneln which thetransmitting portlonand the receiving 
portion are tumably connected through a hinge. ^ 



Claims 

1. A foidable type cellular telephone comprising a ^ 
main body portion and a turnable portion, one ends 
of said main body portion and said turnable portion 
being tumably connected to each other through a 
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hinge such that said main body portion and said 
turnable portion can be turned between a folding 
position where opposing surfaces of said main t>ody 
portion and sakJ turnable portion are folded in such 
a manner as to be contacted with each other and a 
using position where said opposing surfaces are 
away from each other, at least either one of said 
mah body portion and said turnable portion includ- 
ing an Inside portion and an outside portion which 
are formed by being bisected along said opposing 
surfaces, said hinge Including a hinge rnain body 
and a hirige pin one end portion of which is tumably 
connected to said hirige main body and the other 
end portion of which is projected from said hinge • 
main body, one end portion of the remaining one of 
said main body portion and said tumable portion be^ 
Ing fonmed with a receiving hole for receiving said 
hinge main body such that said hinge main body 
cannot be turned, one end portion of said inside por- 
tion being formed with a connecting hole into which 
the other end portion of said hinge pin projecting 
from said hinge main body is non-turnably inserted, 
wherein said inside portion is formed with an 
opening portion formed all the way to an inner pe- 
ripheral surface of said connecting holelrom an out- 
er surface opposuig saki outside portion so that the- 
other end portion of said hinge pin can be inserted 
into said connecting hole through said opening par* 
tlon. and a part of said outside portion correspond-' 
ing to s^d opening portion is fonmed with a shielding 
portion for shielding said opening portion. 

2. A foidable type cellular telephone according to 
claim 1, wherein said shielding portion Is formed 
with a protruding portion v^ic^ Is extended into said 
opening portion such that a distal end portion of said . 
protruding portion is generally In contact with said 
)tinge pin. 

3. A fbldabia type cellular telephone according to . 
claim 2, v^erein a distal .end face of said protruding 
portion and an inner peripheral surface of said con- 
necting hole corresponding to said distal end face 
are formed with an engaging portion vi^ich is en- 
gaged with the other end portion of said hinge pin 
Inserted into said connecting hole so as to ftxedly 
position said hinge pin. 

4. A foidable type cellular telephone according to 
claim 3 1 wherein said engaging portion is in the form 
of a mountain or a valley. 

5. A foidable type cellular telephone according to any 
one of claims 1 to 4 » wherein either one of said main 
body portion and said tumable portion serves as a 
transmitting portion and the remaining one serves 
as a receiving portion. 
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